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1 
This invention relates fo the treatment o£ hy- 
drocarbons. In one of ifs more speciflc aspects 
it relates to separating and recovering low-boiling 
noïmaHy gaseous hydrocarbon materials from a 
g'aseous mixture comprising said low-boiling nor- 
mally gaseous hydrocarbon materials, higher 
boiling hydrocarbon materials and lower boiling 
normally gaseous hydrocarbon materials. In 
other of ifs more speciflc aspects if relates fo 
recovering C2 hydrocarbons, liquefled ietroleum 
gases, including C2, C3 and C4 hydrocarbons, and 
gasoline from a natural gas or other gaseous hy- 
drocarbon streams comprising saturated and/or 
unsaturated CI to more than Cs hydrocarbons 
and other 1ow-boiling normally gaseous mate- 
rials. 
Natural gasoline hydrocarbons may be readily 
extracted and recovered from natural gas by the 
well known absorption-distfllation Process. If is 
also possible to extract and recover a major por- 
tion of the butane present in natural gas, some 
of the propane and a minor amount of ethane by 
modifying and improving this irocess. Some of 
these well known improvements comprise recom- 
pression and further extraction of light hydro- °-5 
carbon vapors, reabsorption, desorption, 2-stage 
disti]lation, rich absorption off demethanization, 
and flash-flood distillation which utilizes re- 
cycling of partially flashed rich oil. 
With increased demands for propane and bu- 30 
fane as L. P. G. fuels and as raw materials for 
numerous chemical processes, such as alkylation, 
polymerization, dehydrogenation, oxidation, etc., 
it has become very important to flnd ways of in- 
creasing recovery of propane and butane from 35 
aseous mixtures. However, the improved ab- 
sorition-distfllation processes whlch are known 
in the prior art are relatively complicated çroc- 
esses requiring excessive investments in equip- 
ment and are expensive to operate. In addition, 40 
new high temperature, low pressure processes 
have been developed fo convert ethane fo ethyl- 
ene, which is the starting material for the syn- 
thesis of a wide variety of chemical products, 
such as ethylene oxide, ethylene glycol, etc. 45 
These new processes utilize a moving bed of a 
refractory material, usually refractory pebbles. 
The refractory material is preheated and passed 
into contact with the ethane giving up heat fo 
convert the ethane to ethylene. Natural gas, 
preferably deflned as a gaseous mixture compris- 
in saturated CI to more than Cs hydrocarbons 
and other low-bofling normally, gaseous mate- 
rials, such as N2, I-I2S, CO2, etc., is the most readfly 
available source of ethane, but the most modern 
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gasoline plant, employing improved absorption- 
distillation processes, can extract and recover 
only a minor percentage of the ethane available 
in the natural gas. The ethane may be readily 
absorbed especially in off absorbers operating 
under relatively high pressures within the range 
of 400 to 2,000 pounds per square inch absolute, 
or even higher pressures up to 5,000 pounds per 
square inch absolute. However, due to the rela- 
tionship of the equilibrium constants, very sub- 
stantial quantities of methane are simultaneously 
absorbed along with the ethane. When the 
sorbed hydrocarbons are separated from the rich 
absorption off, it is impossible to recover and re- 
tain most of the ethane because of the undesir- 
able absorbed methane. The ethane is lost from 
the system with methane with the flashing, strip- 
ping, distillation, etc.,-steps employed in known 
processes. Improved processes have been de- 
veloped to try fo overcome this difficulty, such as 
recompression of the uncondensable plant vapors 
and subsequent reabsorption, but even with all 
of the recycling, requiring a high expenditure of 
power, the amount of ethane actually recovered 
is relatively small in comparison to the amount 
available for recovery. Furthermore in such 
an operation there remains, after recompression 
and reabsorption, a considerable quantity of un- 
condensed residue vapors comprising methane 
and ethane which are usually desired in the 
residue gas stream for sale fo a utility pipe line. 
Usually these vapors must be recompressed from 
pressures of the order of 200 pounds per square 
inch absolute to pressures in the range of 400 fo 
2,000 pounds per square inch absolute to permit 
injection into a utility pipe line. This recompres- 
sion is very expensive. 
Selective adsorption separation processes, such 
as a recently developed continuous moving bed 
activated-charcoal selective adsorption process, 
are now affording selective and efficient means 
for separating and recovering low=boiling nor- 
mally gaseous hydrocarbons. Such processes can 
be used to recover a high percentage of a light 
hydrocarbon, such as ethane, from a mixture of 
low-boiling normally gaseous hydrocarbons, and 
such processes also have the advantage of pro- 
ducing recovered hydrocarbons of high purity. 
Actually, these adsorption processes are not as 
economical for extracting ethane as is off absorp- 
tion, but these adsorption processes are more 
selective. However, the recently developed con- 
tinuous moving bed selective adsorption separa- 
tion process referred to hereinbefore will not op.- 
erate economically at pressures above about 400 
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pounds per square inch absolute, and the pre- 
ferred operating pressure is 200 pounds per 
square inch absolute or lower. Much of the nat- 
ural gas available in this country is avaflable 
from large reservoirs having a pressure in the 
range of 400 fo 2»000 pounds per square inch 
absolute and sometimes even ai higher pressures 
up to 5,000 pounds per square inch absolute. ïn 
the well known cycling plants the natural gas is 
processed by off absorption for the extraction of 
natural gasoline and L. P. G. hydrocarbons, and 
the residue is recycled fo the reservoir. To make 
such operations economically feasible, the oil ab- 
sorption must be carried on af pressures approxi- 
mating the reservoir pressure so as fo minimize 
the recompression of the residue gas which may 
comprise 90 per cent or more of the gas processed 
and which must be recycled fo the reservoir. 
Even if the residue gas is hot recycled, if is de- 
livered fo a utility pipe line which must operate 
at relatively high pressures raning up fo 1,000 
pounds per square inch absolute and sometimes 
higher. In either case, if is hot economically 
feasible fo utilize the continuons moving bed 
activated-charcoal selective adsorption separa- 
tion process toextract ethane from the off absorp- 
tion residue gas without reducing the pressure 
fo 400 pounds per square inch absolute or below 
and then recompressing the methane residue gas, 
resultin from removing the ethane, fo the origi- 
nal reservoir pressure or fo the high pressure 
required for injection into a utility pipe line. 
Furthermore; if is essential that the raw gas be 
passed into a conventional off absorber fo remove 
substantially all of the Cs÷hydrocarbon com- 
ponents prior fo selective adsorption separation 
processes nsing adsorbents such as activated- 
charcoal, silica gel, etc. When this off absorp- 
tion is done a substantial quantity of C3 and C. 
hydrocarbons and a lesser amount of methane 
and C2 hydocarbons are simultaneously absorbed 
and thus the absorptión-distfllation plant prob- 
lems still exist even if a selëctive adsorption sep- 
aration process is used fo extract ethane from 
the off absorption plant residue. 
I have invented a process for treating gaseous 
hydrocarbon material mixtures comprising low- 
boiling normally gaseous hydrocarbon materials, 
such as propane, butane and/or ethane, lower 
boiling normally gaseons hydrocarbon material, 
such as methane and/or ethane, and higher bofl- 
ing hydrocarbonmatèrialS, such as C5 and hiher 
boilin hydrocarbons. The process of-my inven- 
tion is particularly applicable fo treating natural 
gas fo separate and rec0ver ethane, propane, bu- 
tane and natural gasoline. My invention com- 
prises first contacting the above-mentioned mix- 
ture with a lean presaturated absorption medium, 
such as absorption off, in an absorption zone, 
thereby absorbing said low-boiling normally gase- 
ous hydrocarbon materials, higher boiling hydro- 
carbon materials and a portion of said lower- 
boiling normally gaseous hydrocarbon materials. 
Absorption iscarried on under conditions where- 
by the lbwest boiling hydrocarbon desired fo be 
recovered is absorbed. Unabsorbed hydrocarbon 
materials are Withdrawn from said absorption 
zone. _ resulting rich absorption medium is 
withdrawn fromthe absoi-ption zone and is passed 
into a fn'st separation zone. Therein absorbed 
low-boiling and lower boiling hydrocarbon mate- 
rials are separated from the absorption medium 
and are w[thdrawn from this first sepaïation 
zone. These withdrawn low and lower boiling hy- 
drocarbon materials are passed into a selective 
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adsorption sep.aration zone wherein they are sep- 
arated, recovering a stream of low-boilin nor- 
mally gaseous hydrccarbon ma.erials and a 
stream of lcwer boiling hydrocarbon materials. 
5 The stream of lower bofling hydrocarbon mae- 
rials separated and recovered in the selective ad- 
sorption separation zone are passed into a pre- 
salutation zone wherein-hey are con.acted with 
a stream of lean adsorption off to presaturate 
]0 saine beîore itis introduced into the absorption 
zone. The rich absorption medium which has 
beeri partially denuded oî absorbed hydrocarbons 
and containing said higher boilin hydrccarbon 
materials is wihdrawn from the first separation 
15 zone and is passed into a second separation zone 
wherein the hiher boilin hydrocarbon materials 
are separated rom the absorption medium, thus 
rnaking the absorption medium avaflable or 
cyclin. This lean absorption lnedium is pre- 
20 saturated as hereinbefore set fçrth prior fo 
reintroduction into the absorption zone, thym 
affording a means to.-ontrol .the amount, of low- 
boiling hydocaçbon material asoïbed in the ab- 
sorption zone. 
In a modification of the process of my inven- 
5 tion I flndit dsirsble fo use a poïtion of the 
ean absorption medium fo control tl4e end-point 
oï the hydrocrbon vapor stream psssed to the 
seleotive adsorption separation zone from. tl4e 
first separation zone. This interna]]y cycled.lean 
:O absorption medium stream is referred to as 
reflux stream. 
In another modification oî the process-of my 
invention I flnd that I can control the. composi- 
tion of the gaseous hydrocarbon material stream 
fïom the absorption zone by regulating, the 
amount oî low-boiling normally gaseous mate- 
rial separated and recovered in the selectie 
ádsorption separati0n zone.  This control is ac- 
io complished by indirectly regulatin the amount 
of presaturation of the lean abs0rption mediu,n. 
This is a particularlY advantageous modification 
of the- process of my invention since I can, by 
this modification» maintain constant B.. t u 
value of the unabsórbed gaseous hydrocarbon 
45 material îrom the asorption zone. 
The process of my invention bas many ad- 
vantages. Since the process of my invention is 
particularly.applicable fo treating a natural gas, 
defined as a gaseons mixture comprising satu- 
50 rated C» to.m0re than C hydrocarbons and-other 
low-boiling norrnally gaeous materials the fol- 
lowing advantages of the process of my invention 
are set. forth with reard fo treating such a natu- 
55 ral. gas. However, one skilled in the art can 
readily see that the advantages will: hold true 
no marrer w-hat, the composition of the 
stream. My invention' eliminates the compres- 
sors-usually present, in a conventional gasoline 
60 plant. A raw natural gasoline is produced which 
comprises butane and heavier hydrocarbons, 
whereas in. cenventional, gasoline plants the raw 
gasoline., contains a minor quantity of methane 
together, with heavier hydrocarbons and thus 
65 if mustbe treated in two-stages of fractiona] 
distillation, each of which.must be operated with 
relatively high pressure and in some instances 
with refrigeratiorï for de-ethanizatin nd de- 
propanization.. As.a result of treatin natural 
70 gas by the-process' of my invention, a propane 
stream of hih purity is made available for 
L. P. G. marketS without the fractiorial distilla- 
tiorï steps- normally required in c0nventional 
practice. -An ethane- streàm of tiih purity is 
75 available asfeed fo a high«tëmperature, 10w pres, 
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sure ethane conversion process. In addition, the 
extraaction and recovery of ethane and loropane 
can be readily controlied at any desired level 
without recompression, reabsorption or excessive 
recycling, all of which are commonplace in a 
conventional treating plant. Ethane and higher 
boiling components are extractcd ïrom a natural 
gas under high pressures, that is, under wet fleld 
gas or reservoir pressure. The unextracted resi- 
due gas is maintained at approximately the saine 
pressure as the feed gas fo the absorption step. 
If is an object of my invention fo provide a 
process for treating hydrocarbons. 
If is another object of my invention fo provide 
a process for separating and recovering low-boil- 
ing normally gaseous hydrocarbon materials, 
lower boiling normally gaseous hydrocarbon ma- 
terials and higher boiling hydrocarbon materials 
flore a gaseous mixture comprising saine. 
If is still another object of my invention fo 
provide a process fo increase extraction of ethane 
and higher boiling hydrocarbons from a natural 
gas and fo yield a residue gas of constant B. t. u. 
value. 
A further object of my invention is fo provide 
a process whereby the extraction of hydrocarbon 
components from a natural gas may be selectively 
controlled to yield a residue gas having a desired 
B. t. u. value. 
Itis a still further object of my invention fo 
provide a process by which the foregoing objects 
may be accomplished with less equipment and 
less power than is required for conventional 
processes. 
Other objects and advantages 
my invention will become apparent, fo one skilied 
in the art, upon reading this disclosure 
The drawing which accompanies this disclosure 
and which is a part of this disclosure is a sche- 
matic flow sheet depicting a preferred speciflc 
embodiment of the process of my invention which 
is particularly applicable fo treating a gaseous 
mixture comprising C1 fo more than Ca hydro- 
carbons and other low-boiling normally gaseous 
materials to separate and recover a methane 
residue gas stream, a C2 hydrocarbon stream of 
high purity, a Cs hydrocarbon stream of high 
purity and a hydrocarbon stream comprising 
C4's and higher boiling hydrocarbons. 
The following is a discussion of a prefezed 
specific embodiment of the process of my inven- 
tion wherein a natural gas comprising saturated 
C1 fo more than Ca hydrocarbons and other low- 
boiling normally gaseous materials is treated. 
The temperatures, pressures, compositions, etc., 
set forth are hot fo unduly limlt the scope of my 
invention, and itis fo be understood that the 
following discussion is not to limit the type of 
application fo which the process of my invention 
can be applied. 
In addition to what has been set forth here- 
inbefore, the process of my invention finals ready 
application fo reflnery residue gas streams which 
normally contain unsaturated as well as saturated 
hydrocarbons. 
Referring now fo the drawing, the raw ïeed 
.gas Is passed via line 2 into oil absorption zone 
4 wherein the feed gas is countcrcurrently and 
directly contacted with a lean presaturated ab- 
sorption oil passed into absorption zone 4 via 
line 6. The absorption is carried on under condi- 
tions of pressure and tcmperature so as fo 
sorb ethane and higher boiling hydrocarbons. 
Unabsorbed residue gas comprised predominantly 
of methane, N2, etc., is withdrawn from absorp- 
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tion zone 4 and the system via line 8. I prefer 
to absorb at the reservoir pressure or even higher 
pressures as such are usually required for the 
residue gas market or for recycling, and thus I 
5 take advantage of high pressures to obtain the 
maximum absorption in absorption zone 4 
Resulting rich absorption oil is withdrawn ïrom 
absorption zone 4via line 10 and is passed into 
a f]rst separation zone. On the drawing this sep- 
10 aration zone is represented by flash zone 12 and 
distillation zone 14 The rich absorption oil first 
enters flash zone 12 where, by reducing pressure, 
methane and a small amount of ethane is sepa- 
rated flore the absorption medium and is with- 
15 drawn from flash zone 12 via line 16. This meth- 
ane stream withdrawn via line 16 may be passed 
into a presaturation zone or it may be passed into 
a selective adsorption separation zone or it may 
be withdrawn from the system as residue gas, as 
20 will hereinafter be set forth. The rich absorp- 
tion oil resulting flore the flashed off methane 
stream is withdrawn from flash zone 12 via line 
18 and is passed into distiliation zone 14which, 
in this operation, is referred fo as a depropanizer. 
25 In depropanizer 14propane and lower boiling 
hydrocarbons are removed from the rich absorp- 
tion oil and are withdrawn overhead via line 20. 
The endpoint of the propane and lower boiling 
stream withdrawn overhead from depropanizer 
,% 14is preferably controlled by contacting the over- 
head vapors with lean absorption oil in the upper 
portion of depropanizer la,. This lean absorp- 
tion oil is passed into distillation zone 14 via line 
22. The lean absorption oil is obtained as a re- 
35 sult of a stripping operation which is set forth 
hereinafter. 
The propane and lower boiling hydrocarbon 
stream withdrawn via line 20 is passed into selec- 
tire adsorption separation zone 24 which can be 
4o a fixed-bed, cyclic fixed-bed separation process, 
utilizing a selective adsorbent, such as activated- 
charcoal, silica gel, etc., but which is preferably 
a continuous moving bed selective adsorption 
separation process utilizing activated-charcoal as 
45 the selective adsorbent and operating ata pres- 
sure of from 100 fo 200 pounds per square inch 
absolute. The propane is selectively adsorbed 
and subsequently desorbed fo produce a propane 
stream of high purity which is withdrawn from 
5O selective adsorption separation zone 24 via 
line 26. Likewise, ethane is selectively adsorbed 
and subsequently desorbed fo produce an ethane 
stream of high purity which is withdrawn via 
line 28. The methane stream withdrawn from 
55 flash zone 12 via line 16 can be combined via 
line 30 with the depropanizer overhead trearn 
and fed fo selective adsorption separaton 
zone 24. This methane feed stream normally 
contains some ethane which can be recov- 
6O ered. Some of the ethane present in the feed to 
selective adsorption separation zone 24 along with 
methane and other low-boiling normally gaseous 
hydrocarbon matcrials is withdrawn from selec- 
rive adsorption separation zone 24via line 32 and 
65 is passed into presaturation zone 34 If desired, 
the methane stream containing some ethane 
withdrawn from flash zone 12 via line 16 may be 
combined with the vaporous feed stream fo pre- 
saturation zone 34via line 36. 
7O Within presaturation zone 34lean absorption 
oil produced as hereinafter set forth is presatu- 
rated with ethane and some methane by directly 
and countercurrently contacting the lean absorp- 
tion oil and vaporous hydrocarbons. The amount 
75. of. Presaturation is determined by the amount of 



êthae whih if is desd :to bsorb' fr0m ;the 
Teed gs in .abs0riti6n zne. sethodf 
oPerion is Vey dwhtus .ince-it-llws 
me  regul  the B.t.u.: wlde f :'the rêsidue 
gas withdra fr0m:the'syemvia:line 8. 
ich absorption-bil resihg '-from :dépro- 
pazation in depropàér :-] ' withdrwn 
via line  8 and 'is paed ïn :strippiflg 0ne 
' is rich absorptfon «5i1 càn .be pehëatd 
in heat exchanger .zone r, :»pèfèrably 
indirect heat exchange :With ésdïfing:dénèd 
Jean  absorption Off, ùnd- gny: propane 
formed may be :Witha t0m  he:systêm: by 
Venting mea hot :sh0 -n:the :dráWing. 
Stripping zone  Ce nd higherboifiçhkdr0àr - 
bons absbrbed:in absrpti0n:zbne  gre:gïiçéd 
fromthe absorption 5il:prfëbly 
ture of from; 200 to 50 :F.: fl'da  ssre of 

:e.reducing-the .ethane absorption in abs6rber 4. 
As :the absorption of ethane ils decreased., ithe 
quàntity of ethane in theresïdue gas increases 
"and-thus:the B. t. u. value of t, he residue gas is 
5 returfied fo the predetermined value, and the 
610rimer tlien ïunctions to Jncrease the with- 
-drawal bf ethane via-line28 from selective ad- 
s0rption separtion zone 24. -When using the 
'a:bbve.sét-forth control means-in the-process of 
lo -my invention, I prefer to regulate 'the amount of 
preSaturàtion by-varying the amount of ethane 
'withdrawn from selective adsorption separation 
zone 24, that is, removing the flash zone  vapors 
'Withdrawn via line! 6 from the system, as residue 
15 gas or«intròducing saine into ,ihe feed stream to 
elective, adsorption separalion zone,24. 
-The: above set fort.h preferred specific embodi- 
«meït .of the process of tuf invention, :and ,the 
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They are wïthdrawn, ovèhed:vidïinë:.::St:ip-"o 0 «disclostre, wilI serve as examples of the applica- 
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ïntroduced nto Strippiïg -¢.ene40:-via  liie"8, such-preferred speciflc embodiment, nd drwing 
e C nd' higher" bofling- hd#é5ons:can*be ure hot t unduly limitthe scope of my invention. 
withdr from fhe:Ystem -via:.ine«$;::to be  will be evident to those skflled in the  rt, 
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tionation is carried on-ir/dëphlegaï2bn 
C and higher ;b0iling-hlroca56ns rë ùlNmate- 
ly withrawn frSm-eFSm',ia 
Lean absorption off is ithdàW"frm 
ping zong' via- line'. -A:portion."Of.thi 'én 
absorption oil is--passedïnto pr0panier '.I ':via 
line- 22 to--better -CbntroI çthe éA-dpoi:nt,bf:"the 
òverhead vapors from 
remainder of the'Ièan:aSSbpiòn-0fldS Pagsed:via 
line  ino the upper portion of 
zone  wherein he-leàn 6il.:is:)ëgturgt as 
hereinbefore set fbrth  .ior 
in absorption óne :via':lifië$. »-mt:]eA. b- 
sorptîbn oil frSm:stiihgzëfien:eç;ed 
to preheat the partially.èfiuëff 'ich:0fl:fèed -to 
stripping zone:::4$. The .chëmtic :pig dia- 
grain around hèat exchae:Zbne2"indfas 
this heat éxchaflge:: hug5idingcSoileUnab - 
sorption off :for S6rvïce ëroDne  4 :and 
presaturator"4. Ofç0ùrse,ëther heat:exbhàge 
schemes canbe"ùsed-if-dered. 
quent the residue-:gs  fmm-abSbrSe6 is 
marketed with a: sP6ifféd"B: tPu e0ntént.::If:the 
residue is being :maketed to: a: fiïty Dipë 
the B. t.-u. content ushatly müstbè mtdfned 
approximately bnstnt- :a :all  OEes. -I »e 
process of my invention i:pVbvide 
maintaing the residue: gas  a :predetermied 
B. t. u. content by control:meg @, Ctifi6US-. 
]y responsive to theB.- t. uç vàlue of,th redùe 
gas and which, in tn, cofitrbls the amounbf 
ethane withdrawnvialinè:28 ltm--the "COfiflu- 
o moving bedactivatedzcharcat selëcGvé«àd - 
sorption separation zone2. 
can be any stable c0ntrol dëce/s:ch 
cording, controllingcalsrimeter, g rc6rding;:on- 
trolling sctrophotometer. «msg ' uttrg  vi0te t 
or infra-red rays,"or-recrg;':conr611ing 
' gravitometer. As'an  eaple::of  hbw m '0ntol 
means wor, if thê B. t. U. go]nt"o:the edue 
gas falls below a  Prèdêtèrminedvaiue; "there- 
cording, controlling C16ète 'wil funcon -so 
as to reduce the ethaè wihff25mthe 
seleCtive adsorptïo sePartoff'Z0neantheeby 

ïud discussion, without departingfrom'the spirit 
-or sCope of this disclosure or from the scope of 
the claims. 
 3o I claire: 
1. A process for treating 'a gaseous mixture 
"cmprising C' to more than C hydrocarbons and 
 othër lowboiling normally gaseous .materials, 
which comprises: passing said gaseous,mixture 
35 nto an absorption zone operating at a. pressure 
"of from00 to 2,000 pounds per square inch ab- 
solute and therein countercurrently and direct- 
::ly contacfing saine with lean-presaturated-ab - 
-- sorptionoil thereby absorbing C2 and higher-bofl- 
 40  ing hydrocarbons; withdrawing - unabsorbed 
:gaseous material from said absorption zone; 
:Withdrawing a resulting rich.absorption off from 
-aid absorption zone, passing saine, into a, flash 
one-and by reducing pressure thereon remov- 
45 ing 'portion of absorbed.methane and C' hydro- 
:. ca:thons from said rich absorption off; withdraw- 
:ing a resulting rich absorption off from said flash 
-zone, passing saine into a depropanization zone 
and therein removing C-and-lowerboiling hydro- 
5o carbons from saine and from said-,depropaniza- 
 -:tiOn zone, controlling the endpoint-,ofresult - 
>ing C and lower boiling .hydrocarbon ..vapors 
 by- directly and countercurrently, contacting hy- 
'-droarbon vaporS produced with a lean absorp- 
/tion:ofipassed into th upper portion of-said 
'iéproianization zone and produced as herein- 
'.after set forth;  passing resutting-C and lower 
boiling hydrocarbons into a-continuous .moving- 
,:bd 'ativatedcharcoal-selective adsoption, sep- 
Ce aration zone operating at a pressure, of from 
-100to 200 pounds per square-inch absolute, there- 
-:ïngeparating and recovering a C» hydrocarbon 
 stream-and a OE hydrocarbon- stream, and- with- 
',drawing a methane-streamcontaining a portion 
5 oï C hydrocarbons passed into sald selective 
s0rption separation zone; controlling.the amount 
--of C,'hydroCarbons contained in, the .mèthane 
 stream in response fo the variation- of-.theB, t. u. 
.content of the unabsorbed gaseous material 
7{} :withdrawn-ïrom the absorption zone so as to 
-maintain said B. t. u. content constant; passing 

increases the qfifintity of èçhane loasing:bVer - 
head from saidZone t0"pesattlato. '-As-'a ,:Sïidmethane - stream into a presaturation zone, 
" i'sult of this acion;:thê«peatUae lëari:il .:thëein presaturating a Jean absorption off by 
pssing to the top:o kbòPioi ;zohê : ill.:0n- . :àbbing a portion  of-said methane stream and 
tair/' a increSed- Uait;:of  ëlïhd::iébY :75 :Vithdrawing an unabsorbed portion ofsaid meth- 
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ane stream from said Psaturation zone; with- 
drawing absorption oil containing C« and higher 
boiling hydrocarbons from said. depropanization 
zone, passing saine into a stripping zone 
erating af a pressure of from 30 fo 100 pounds per 
square inch absolute and at a temperature of 
from 200 fo 450 ° F. and therein separating and 
recovering said C and higher boiling hydrocar- 
bons from saine; withdrawing resulting lean ab- 
sorption off from saîd stripping zone, passing a 
portion of saine into said depropanization zone 
as hereinbefore set forth and passing a remain- 
ing portion of saine into said presaturation zone 
and presaturating same ashereinbefore set 
forth; and withdrawing resulting presaturated 
absorption oil from said presaturation zone and 
passing saine into said absorption zone as said 
lean presaturated absorption oil contacted with 
said mixture. 
2. A process for treating a gaseous mixture com- 
Prising C'1 to more than C5 hydrocarbons and 
other low-boiling normally gaseous materials, 
which comprises: passing said gaseous mixture 
into an absorption zone and therein counter- 
currently and directly contacting saine with lean 
presaturated absorption oil under .conditions of 
temperature and pressure so as fo absorb C and 
higher boiling hydrocarbons; withdrawing an 
unabsorbed gaseous material from said absorp- 
tion zone; withdrawing a resulting rich absorp- 
tion oil from said absorption zone, passing saine 
into a flash zone and by reducing pressure there- 
on removing a portion of absorbed methane and 
C2 hydrocarbons from said rich absorption oil; 
withdrawing a resulting rich absorption oil 
from said flash zone, passing same into a distilla- 
tion zone and therein removing C3 and lower 
boiling hydrocarbons from saine and from said 
distillation zone, controlling the end-point of 
resulting C3 and lower boiling hydrocarbon 
pots by directly and countercurrently contact- 
ing hydrocarbon vapors produced with a lean 
absorption oil Passed into the upper portion of 
said distillation zone and produced as herein- 
aïter set forth; passing resulting C and lower 
boiling hydrocarbons into a selective adsorption 
separation zone, therein separating and recover- 
ing C2 and C hydrocaïbons and withdrawing a 
methane stream containing a portion of C2 
drocarbons passed into said selective adsorp- 
tion separation zone; controlling the amount of 
C hydrocarbons contained in the methane 
stream in response fo the variation of the B. t. u. 
content of the unabsorbed gaseous material with- 
drawn from the absorption zone so as to main- 
tain said B. t. u. content constant; passing said 
methane stream into a presaturation zone, there- 
in presaturating a lean absorption oil by absorb- 
ing a portion of said methane and withdrawing 
an unabsorbed portion of said methane from said 
presaturation zone; withdrawing absorption oil 
containing C« and higher boiling hydrocarbons 
from said distfllation zone, passing saine into a 
stripping zone and therein separating and re- 
covering said C and higher bofling hydrocarbons 
from saine; withdrawing resulting lean absorp- 
tion oil from said stripping zone, passing a por- 
tion of saine into said distfllation zone as here- 
inbefore set forth and passing a remaining por- 
tion of saine into said presaturation zone and 
presaturating saine as hereinbefore set forth; 
and withdrawing resulting presaturated absorp- 
tion oil from said presaturation zone and passing 
saine into said absorption zone as said lean pre- 

10 
saturated absorption oil contacted with said mix- 
ture. 
3. A process for treating a gaseous mixture 
comprising C1 fo more than C5 hydrocarbons and 
5 other low-boiling normally gaseous materials 
which comprises: passing said gaseous mixture 
into an absorption zone and therein counter- 
currently and directly contacting said gaseous 
mixture with lean presaturated absorption oil 
10 under conditions of pressure and temperature so 
a to absorb C and higher boiling hydrocarbons; 
vithdrawing an unabsorbed gaseous material 
from said absorption zone; withdrawing a result- 
ing rich absorption oil from said absorption zone, 
]5 passing saine into a flash zone and by reducing 
pressure thereon removing a portion of absorbed 
C and C hydrocarbons from said rich absorp- 
tion 0il; withdrawing a resulting rich absorp- 
tion oil from said flash zone, passing saine into 
2O a distillation zone and therein removing C and 
lower boiling hydrocarbons from saine and from 
said distillation zone, controlling the end-point 
of resulting C and lower boiling hydrocarbon 
vapors by directly and countercurrently contact- 
25 ing hydrocarbon vapors produced with a lean 
absorption oil passed into the upper portion of 
said distillation zone and produced as herein- 
after set forth; passing resulting C and lower 
boiling hydrocarbons into a selective adsorption 
30 separation zone, therein separating and recover- 
ing C and C« hydrocarbons and withdrawing a 
C hydrocarbon stream containing a portion of 
C3 hydrocarbons passed into said selective ab- 
sorption separation zone; controlling the amount 
35 of C hydrocarbons contained in the C hydro- 
carbon stream in response to the variation of 
the B. t. u. content of the unabsorbed gaseous 
material withdrawn from the absorption zone so 
as fo maintain said B. t. u. content constant; 
40 passing said C2 hydrocarbon stream into a pre- 
saturation zone, therein presaturating a lean 
absorption oil by absorbing a portion of saine 
and withdrawing an unabsorbed portion of saine 
from said presaturation zone; withdrawing 
45 sorption oil containing C» and higher boiling 
hydrocarbons from said distillation zone, pass- 
ing saine into a stripping zone and therein sep- 
arating and recovering said C and higher boil- 
ing hydrocarbons from saine; withdrawing re- 
s0 sulting lean absorption oil from said stripping 
zone, passing a portion of saine into said distilla- 
tion zone as hereinbefore set forth and passing a 
remaining portion of saine into said presaturation 
zone and presaturating saine as hereinbefore set 
55 forth; and withdrawing resulting presaturated 
absorption oil from said presaturation zone and 
passing saine into said absorption zone as said 
lean presaturated absorption oil contacted with 
said mixture. 
60 4. A process for treating a gaseous hydrocar- 
bon material mixture comprising low-boiling nor- 
mally gaseous hydrocarbon materials, lower boil- 
ing normally gaseous hydrocarbon materials and 
higher boiling hydrocarbon materials which com- 
65 prises: passing said mixture into an absorption 
zone and therein contacting saine with a lean 
presaturated absorption medium and absorbing 
said low-boiling normally gaseous hydrocarbon 
-materials, higher boiling hydrocarbon materials 
70 and a portion of said lower-boiling normally 
gaseous hydrocarbon materials; withdrawing un- 
absorbed hydrocarbon materials from said 
sorption zone; withdrawing a resulting rich ab- 
sorption medium from said absorption zone and 
7 passing saine into a flrst separation zone, there- 
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in sepaïating said absorbed low-bofling and 10wer 
b0iling hydrocarbon maerials from s.ame and 
withdrawing a gase0us s_tre.am of low and !ower 
boiling normaHy gaseous hydrocarb0n materials 
from.said first separation zone; passing said ,gase- 
ous stream of loy¢,and lower boiling hydrocarbon 
materials into a selective adsorption separation 
zone, therein sep.arating and rec0verng a str.eam 
of low-b0iling,normally gaseous hydroc.arbon 
terials and vithdrawing a stream .of lawer .boil- 
ing hydrocarbon maerials; controlling he 
amount of low-boiling .normally ,gaseous hydro- 
carbon materials withdravzn .in respo!se t0 the 
ariation of the B. ,t. u. content .oï the nab- 
sorbed hy.drocarbon materials .withdrawn r0m 
the absorption zone so as fo maintain saidB..t. :u. 
content .constant; passing said-stream-of 
boiling and 1ower boiling hydrocarbon materials 
into a presaturation zone, ,therein pzesaurating 
.a lean absorption medium by .absorbng a .loor.- 
tion ,of ,saine; withdrawing an absorption r_edium 
containing said higher boiling hydrocarbo!! 
terials from said first separation zone ,and .pasa- 
ing saine Lnto ,a second separation _zone, .therein 
separating said higher .boiting hydrocarb0n ma- 
terials ïrom ,saine and withdrawing resulting 
higher bofling hydrocarbon ,materials and a :re- 
sulting lean absorption medium ïrom said second 

12 
separtion zone;-passing .said withdrawn !ean 
bsorption mediBm ,-into said presaturation zone 
and-presaturating same as heeinbefore set forth; 
and-withdraving .result'm.g presaturated absorp- 
 -tion-medium-from said presaturation zone and 
9assiug sme into said ïbsorption zone as said 
 len presa-turated absorption meiium contacted 
wih said mixture. 
RUS SELL K. 
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